The e ects of ocean acidification (OA) on the structure and complexity of coastal marine biogenic habitat have been broadly overlooked. Here we explore how declining pH and carbonate saturation may a ect the structural complexity of four major biogenic habitats. Our analyses predict that indirect e ects driven by OA on habitat-forming organisms could lead to lower species diversity in coral reefs, mussel beds and some macroalgal habitats, but increases in seagrass and other macroalgal habitats. Available in situ data support the prediction of decreased biodiversity in coral reefs, but not the prediction of seagrass bed gains. Thus, OA-driven habitat loss may exacerbate the direct negative e ects of OA on coastal biodiversity; however, we lack evidence of the predicted biodiversity increase in systems where habitat-forming species could benefit from acidification. Overall, a combination of direct e ects and community-mediated indirect e ects will drive changes in the extent and structural complexity of biogenic habitat, which will have important ecosystem e ects. Supplementary Fig. 1 ). and species richness in tropical coral reefs (Fig. 1b) leads to the 38 prediction that species richness will decline with expected changes 39 in carbonate chemistry associated with OA (Fig. 1c) .
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In mussel beds of the US Pacific Northwest, the percentage of 41 cover of large Mytilus mussels is projected to decline with declining Changes in habitat complexity/density along spatial gradients from high to low pH regimes (a: coral reefs, d: mussel beds, g: seagrass meadows, j: macroalgae), and e ects of habitat complexity/density on species richness of associated taxa (b,e,h,k) , showing the fitted line from the linear models within studies (thin lines), and across studies (thick lines, with shaded regions showing the 95% confidence interval). c,f,i,l, Implied e ects of pH on species richness projected from linear models (lines, with shaded regions showing 95% confidence interval, see Methods), and observed relationships between species richness and pH (points in c and i, with standard errors in c). Fig. 1d ). In
the same region, species richness in mussel bed 1 interstitial invertebrate communities has a positive but saturating 2 relationship with percentage of cover of mussels (Fig. 1e ), such that 3 we predict no change in species richness over the range of habitat 4 loss associated with the observed pH values (solid lines in Fig. 1d-f ). At the local ecosystem level, the scenario in b may lead to a competitive shift in dominance towards species with lower intrinsic complexity, and thus a decline in habitat quality for associated taxa despite increasing performance in both groups of habitat-forming species. E ects on calcifying habitat formers are expected to be negative (c,d), but less-structural forms (dashed lines) may be less negatively impacted compared with those forming greater structural complexity (solid lines). As a result, total habitat density may be less impaired than expected through species replacement, but there may be a decline in habitat quality for associated taxa due to replacement by species with lower structural complexity (scenario predicted from d). Supplementary Fig. 1 ). Effects of CO 2 on structural 17 complexity have been studied in only some of these habitats 18 in situ ( Supplementary Fig. 2) impacts of declining ocean pH in a high-resolution multi-year dataset.
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(more likely) occur as a result of competition or differential recruitment. We found 11 three cases and report these separately from the other data (Fig. 2) .
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Biogenic habitat and associated community richness. We gathered studies on 
